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Hydraulics and Pneumatic Systems
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Pascal's principle sa
2 theunit of stress s the pascal, and i equivalent o a newron per
square metre

b stres is cqual to pressure, and is found by finding the force per
it area

) the s oplied o cclosed i s asited with
o T hrughent e cntncr

4 air has weight and air pressure can produce a vacuum,
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“The lifin force created by & hydraulic jack demonstrs:
o Newton's riciple

b Murphy's principle

¢ Archimedesprncple

@ Pascls prncile
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Which of the following is an essential property of the fluid used in hydraulic
applications?

(&) High viscosity

(B) Low compressivility

(C) Low toxicity

(D) Self-sealing ability
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() Raising and lowering the lifing ar i achieved by hydraulic scton which is
controlled by an lectica sysem.
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The front disc brakes of  car are arranged according to the master/slave cylinder system
shown.

Master cylinder pision
@20 mm ID

Left slave cylinder
@40 mm ID

When the brakes are not in se, the distance between the brake pad and the brake disc
is 1mm.

How far, in mm, must the master cylinder piston move to bring the brake pad into contact
with the brake disc?
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Which statement is correct?
(&) Py=P,=P,

(B) Py>P,>Py

(© Py<Py<Py

D) P,>P, Py>P,
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A gas bottle s pressurised. Gas pressure readings at the three levels shown ace Py, Py,
and P,
s





image10.png
In the hydraulic system below, if the 12 mm input piston moves a distance of 16 mm,
how far will the £124 mm output piston move?
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If ram Y moves one millimetre how many millimetres will ram X move?

%
(A) 03 mm L} b
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‘The hydraulic cylinder of a lift truck has a rated capacity of 1.5 tonnes. The diameter of
the cylinder piston s 150 mm.

‘What is the oil pressure in the cylinder at maximum rated capacity?
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The diagram shows a hydraulic system.

Input piston (Z15) Output piston (230)

How far will the output piston move if the input piston moves a distance of 20 mm?
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A hydraulic cylinder system is shown.

Cylinder A has a piston area of 100 mm®. Cylinder B has a piston area of
700 mm?,

(i) Calculate the force on rod ¥ when a force of 50 N is applied on rod X.
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(i) Calculate the distance rod ¥ would move when rod X moves 60 .
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A hydraulic jack is shown in the sketch below,
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“The piston i a hydraulic cylinder shown is caused to move by a pressure
of L5 MPa in chamber A

Calculatethe tension force i the §20 cylinder rod if the hydraulic
cylinder has a 100 mm diameter. Neglect the seal drag.

Figue 298 Hydraulccyinder

ks ks o Ara bore = dren o

Area on which pressure wets « Asa b P
- mar T

RS-

Apau = 2T

LE





image17.png
What is the pressure required in the hydraulic to put a 1kN force on each side of the disc, as
shown in the disc brake system? The inside diameter of the slave cylinder is 40 mm.
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A concrete brick of mass 5 kg and dimensions 430 x 150 x 100 rests on a horizontal surface,
its largest face. Determine the pressure applied to the horizontal surface.
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100 N

[ ] A2 =300mm? rear wheel cylinder

Ay =900mm? front wheel cylinder

50

Hydraulic braking system

(i) Determine by moments the resultant force on the master cylinder caused by the applied
force of 00 N exerted on the brake pedal.
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(iii) Determine the thrust at the rear wheel cylinder.
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Ahydraulic master cylinder is shown in the diagram.

(i) Determine the compressive force in the push rod when
the foot pressure is 300 N.

(i)~ What is the compressive stress in the piston if the
master cylinder has a cross sectional area of 600 mm??
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For the brake drum shown determine the pressure between the
brake linings and the brake drum if the coefficient of friction is
0.65 and each brake lining has a bearing surface of 0.005 m?. The

frictional force: acting between each lining and the drum when the
brake is applied is 60 N.
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Determine the tangential braking force P acting on the rotating

railway carriage wheel when a pressure of 7 Mpa exists between
the cast iron shoes and the rim of the wheel. The coefficient of
friction present is 0.2 and each brake shoe has an area of 30 000

square millimetres.
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